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First, by thermal oxidation or deposition, an oxide film (Si0 2 
film) 2 at the thickness of about 1000 A is deposited and formed 
on a semiconductor substrate 1 of silicon, for example. Then, a 
first polysilicon film 3 at the thickness of about 1000 A is deposited 
and formed on the oxide film 2. After that, a nitride film (Si 3 N 4 
film) 4 at the thickness of about 2000 A is deposited and formed 
on the first polysilicon film 3, the nitride film 4 is etched to 
removed a region where an oxide film for element isolation is to 
be formed, and an opening 5 is formed (Fig. 1(a)). 

Next, by selective oxidation, the oxide film 2 under the opening 

5 is made to grow to increase the thickness of the film, and an 
oxide film 6 for element isolation is formed. Here, the oxide film 

6 for element isolation is formed at the thickness of about 4000 
A. The film thickness is a minimum thickness for obtaining desired 
isolation withstand voltage . The first polysilicon film 3 is divided 
to both sides of the oxide film 6 for element isolation by increasing 
the thickness of the oxide film 2 (Fig. 1(b)). 

Then, the nitride film 4 is removed to expose the first 
polysilicon film 3 divided to the both sides of the oxide film 6 
for element isolation . In this state, arsenic (As) ions, for example, 
are implanted into the first polysilicon film 3 under the condition 
in which the acceleration energy is 30KeV and the dose is 10 cm . 

Next, a second polysilicon film 7 as thin as about 500 A is - 



deposited and formed on the entire surface. After that, heat 
treatment is carried out to diffuse arsenic which was introduced 
into the first polysilicon film 3 into the second polysilicon film 
7. Here, the heat treatment is carried out at a relatively low 
temperature, for example, 800 °C so that arsenic introduced into 
the first polysilicon film 3 is diffused and introduced into the 
second polysilicon film 7 only in the region where an element is 
to be formed (regions designated by a reference numeral 8 in the 
figure) (Fig. 1 (d) ) . 

Then, by selectively etching in which etching treatment is 
selectively carried out depending on whether an impurity was 
introduced into the region or not, the first polysilicon film 3 
and the second polysilicon film 7 into which arsenic was introduced 
are etched out. For the above-described selective etching, various 
kinds of etching methods where the etching speed of a semiconductor 
film which is not introduced into a semiconductor film into which 
an impurity was introduced is high can be used such as reactive 
ion etching using mixed gas of CCI4 and 0 2 , photoetching by ultraviolet 
using a chlorine-based gas, and chemical dry etching also using 
the chlorine-based gas. Here, with regard to the above-described 
photoetching, particularly the selectivity is as high as about 10, 
and thus, the above-described photoetching is suitable as a process 
of the present embodiment. With this the thin second polysilicon 
film 7 may be formed only over an upper part of the oxide film 6 
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for element isolation in a self -aligning manner so as to cover the 
oxide film 6 for element isolation (Fig. 1(e)). 

In a post process which is carried out after this step, when 
the oxide film 2 is removed by being etched back using a technique 
of leaving side walls, the oxide film 2 is removed using an etchant 
with which an oxide film is removed with a higher selectivity than 
that of polysilicon, for example, ammonium fluoride solution. In 
such a post process, the second polysilicon film 7 functions as 
a protective film for protecting the oxide film 6 for element isolation 
against the etching treatment. Further, since the protective film 
is formed over the oxide film 6 for element isolation in a 
self -aligning manner, process steps such as patterning a mask and 
aligning in order to form the protective film over the upper part 
of the oxide film 6 for element isolation are unnecessary, and it 
is possible to form the protective film so as to cover with reliability 
the upper portion of the oxide film for element isolation. 

Therefore, in a post process of forming the oxide film for 
element isolation, the film thickness of the oxide film for element 
isolation can be prevented from decreasing. This eliminates the 
necessity for forming a thick film allowing for a decrease in thickness 
of the film. As a result, a bird 1 s beak region decreases to decrease 
the area occupied by a region for element isolation, which enables 
higher integration degree. 

Further, since it is not necessary to form a thick oxide film 
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for element isolation, it is possible to shorten the time for thermal 
treatment to suppress the temperature rise related to the heat 
treatment. With this diffusion of impurity introduced under the 
oxide film for element isolation can be suppressed, and degradation 
of characteristics of the element caused by diffusion of the impurity 
into the region for element isolation can be decreased. 

It is to be noted that the second polysilicon film 7 formed 
over the upper part of the oxide film 6 for element isolation does 
not adversely affect element isolation, since, by post oxidation 
in the process of forming the element, the second polysilicon film 
7 disappears by oxidation or it is covered with an oxide film formed 
thereon . 

[Effect of the Invention] 

As described in the above, according to the present invention, 
since a protective film is formed so as to cover an upper portion 
of a region for element isolation before a post process of forming 
the region for element isolation, a decrease in film thickness of 
the region for element isolation in the post process can be prevented. 
This eliminates the necessity for forming a thick region for element 
isolation in advance, and thus, degradation of characteristics of 
the element can be suppressed and higher integration degree can 
be accomplished. Further, since the protective film is formed in 
a self -aligning manner over the upper part of the region for element 
isolation, it is possible to precisely form the protective film 
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only over the upper part of the region for element isolation in 
a small number of process steps. 



5 



Searching PAJ 



1 /2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 02-257637 
(43)Date of publication of application : 18.10.1990 











(51)Int.CI. 




H01L 21/316 
H01L 21/76 




(21)Application number 


: 01-076815 


(71)Applicant 


: TOSHIBA CORP 


(22)Date of filing : 


30.03.1989 


(72)Inventor : 


AMAKAWA HIROTAKA 



(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To prevent a reduction in a film thickness of 
an oxide film for element isolation use in a posterior 
process by a method wherein a protective film is formed 
in a self-aligned manner so as to cover the upper part of 
an element isolation region. 

CONSTITUTION: A first poiysilicon film 3 which has 
been separated on both sides of an oxide film 6 for 
element isolation use is exposed; ions of, e.g. arsenic 
(As) are implanted; a second poiysilicon film 7 is 
deposited and formed to be thin on the whole surface. 
After that, a heat treatment is executed at a 
comparatively low temperature in such a way that the 
arsenic is expanded and introduced into only a second 
poiysilicon film 8 on a region, in which an element is to 
be formed, out of the second poiysilicon film 7. Then, the 
first poiysilicon film 3 and the second poiysilicon film 8 
are removed by a selective etching operation. 
Accordingly, the second thin poiysilicon film 7 is formed 
in a self- aligned manner only at the upper part of the 
oxide film 6 for element isolation use so as to cover the oxide film 6 for element isolation use. 
Thereby, it is possible to prevent a reduction in thickness of the oxide film 6 for element 
isolation use in a posterior process. 
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